A schlieren apparatus using a bacteriorhodopsin film as an adaptive image grid with white light illumination is demonstrated for the fin'st time. The time dependent spectral properties of the film are characterized. Potential applications include a single-ended schlieren system for leak detection.
1.

INTRODUCTION
Remote imaging of leaks is needed at large industrial complexes including, for example, the space shuttle launch facilities at Kennedy Space Center. Backscatter/Absorption Gas Imaging (BAG[) [1] is useless for gases which lack strong IR absorption, such as 0 2, H 2, He, and N 2. This and other laser techniques, e.g. Raman imaging, may be dangerous for personnel and equipment. A system using white light, preferably ambient light, is desirable.
The schlieren method is well established for viewing plumes of foreign gases in air [2] . The test region is sandwiched between a source grid and its negative, onto which the source grid is imaged using appropriate optics. Only rays deflected by a plume in the test region may pass the image grid. These rays are used to image the plume. By thus eliminating the uninteresting background, the signal-to-noise is greatly enhanced, and otherwise invisible plumes appear in high-contrast detail.
All usual schlieren set-ups sandwich the test region between optics, which limit the field of view to industrially uninteresting scales. Peale and Summers [3] showed that the optics on one side can be 
RESULTS
The reliant optical properties of our BR film were characterized first. Fig. 3.3 presents absorbance spectra The solid circles were taken at an intensity sufficiently low that no time dependence of the transmission was observed. The cross symbols in Fig. 3.3 give the absorbance spectrum immediately after completion of a higher-intensity bleach transient using 525 nm light.
Since BR has no absorption at 1 _tm, the experimental absorbance at 1 I.tm was subtracted to eliminate contributions of reflection and scattering. After the bleach, the absorbance is everywhere lower except near 400 nm. The solid diamond symbols in Fig. 3.3 helping to reduce its population. Fig. 3.3 suggests that the largest absorbance increases occur at 400 nm or below. However, wavelengths below 400 nm should give only smaller changes [4] . This was tested using 550 nm long-pass filter and a number of blue-violet band pass f'flters. Fig. 3 .6 presents the results, where the read wavelength is given for each solid symbol. The largest absorbance increases are conftrmed to occur near 400 urn. 
SUMMARY
An adaptive schlieren apparatus _sing bacteriorhodopsin films as the medium for writing image grids has been demonstrated us_g white light as the illumination source for the first time.
An image a He gas plume revealed only 2 times less sensitivity than a standard schlieren apparatus.
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